Production of the HV1 variant of hirudin by recombinant DNA methodology.
Recombinant DNA technologies now allow the preparation of virtually any polypeptide sequence. Very efficient expression systems for prokaryotic and eukaryotic cells have been developed which may yield large quantities of the desired protein. Bacterial systems are still the most widely used while alternative organisms are often considered when post-translational modifications could influence the biological behaviour of the product. For hirudin or its analogues, two important molecular characteristics should be taken into account. First, it is necessary that no extra amino acid residue, such as the initial methionine, is present on the NH2 end of the recombinant polypeptide. It is known that a free N-terminal sequence is crucial for the thrombin inhibitory activity. Second, a sulphate group on tyrosine at position 63 is found in natural hirudin extracted from leeches. Such post-translational modification has never been observed for all the recombinant hirudin preparations reported to date even though the importance of the sulphate group on the in vitro and in vivo activity of hirudin has not yet been clarified. Finally, the recombinant DNA methodology of choice for the commercial development of hirudin must also take into consideration yield and cost factors which ultimately will affect the widespread use of this product particularly if it has to compete with heparin. We will review our work on the preparation of recombinant hirudin describing bacterial and insect cell expression systems and addressing some of the questions mentioned above.